Cadmium toxicity in the isolated perfused rat liver.
Isolated perfused livers from male and female Sprague-Dawley rats were exposed to cadmium chloride (50 and 200 microM). Acute hepatotoxicity was investigated by measuring cadmium-induced changes in bile flow, urea synthesis and alanine aminotransferase (ALT) leakage. Cadmium-induced lipid peroxidation was estimated by formation of conjugated dieners and thiobarbituric acid (TBA) reactants. Cadmium, at both concentrations, caused a rapid decrease in bile flow (within 40 min) and complete cholestasis within 70 min exposure in livers perfused from both male and female rats. Cadmium exposure (50 and 200 microM) also resulted in the leakage of ALT into the perfusate within 60 min. In contrast, exposure of isolated rat hepatocytes to as high as 500 microM cadmium did not result in enzyme leakage until 180 min exposure. Sex differences in cadmium-induced cholestasis and ALT leakage were not observed at these concentrations. Malondialdehyde was not detected in the perfusate nor were conjugated dienes detected in liver tissue following 90 min cadmium exposure. These data demonstrate that the isolated perfused rat liver (IPRL) is a sensitive system in which to study chemically induced hepatotoxicity. Cadmium rapidly causes functional alterations and cellular damage in perfused livers from both male and female rats. Cadmium-induced liver injury was apparently not related to lipid peroxidation.